~ Searching PAJ 

»-■ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 10-31 0474 

(43)Date of publication of application : 24.11.1998 



(51)lnt.CI. 


C04B 35/565 
// C04B 41/88 




(21)Application number 


: 09-134288 (71)Applicant 


: TOKAI KONETSU KOGYO CO 






LTD 


(22)Date of filing : 


08.05.1997 (72)lnventor : 


ONO TOSHITERU 






FUKUTANI YOSHIHITO 






SATOU KIMITOSHI 



(54) SILICON CARBIDE-SILICON COMPOSITE CERAMIC MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an SiC-Si composite ceramic material less liable to 
consumption due to oxidation and having superior durability in an atmosphere of a hot 
alkali gas contg. Na, K, Pb, Bi ? etc., by incorporating a specified amt. of Ca into SiC-Si 
composite ceramics having a specified compsn. 
r SOLUTION: This SiC-Si composite ceramic material contains 0.5-2.0 pts.wt. (expressed in 
terms of elemental Ca) Ca as a simple substance or Ca compd. in 100 pts.wt. SiC-Si 
composite ceramics consisting of 75-85 wt.% SiC and 25-15 wt.% Si. It is produced as 
follows; SiC powder is mixed with powder of metal Ca or a Ca compd. such as CaF2, 
CaC2, CaC03, or CaSi2 in a prescribed ratio, the mixture is slurried and molded, and the 
resultant molded body is embedded in Si powder and fired by heating at a high temp, in an 
inert atmosphere to infiltrate Si. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]SiC-Si composite-ceramics material comprising a compound presentation which 
Ca simple substance or Ca compounds converted into a Ca element, and contained at a 
rate of 0.5 to 2.0 weight section in SiC-Si composite-ceramics 100 weight section which 
consists of 75 to 85 % of the weight of SiC(s), and 25 to 1 5 % of the weight of Si. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln the firing furnace which heat-treats fluorescent paint, electronic 
parts, etc., for example, this invention relates to the SiC-Si composite-ceramics material 
which demonstrates the endurance outstanding in the hot alkali gas atmosphere containing 
Na, K, Pb, Bi, etc. 
[0002] 

[Description of the Prior Art]ln the firing furnace which heat-treats fluorescent paint, 
electronic parts or a ceramics product, etc., the inside of a furnace becomes an alkali gas 
atmosphere containing Na, K, Pb, Bi, etc. in many cases by the gas constituents fed for the 
gas emitted from processed material, or a controlled atmosphere. Therefore, when carrying 
out baking treatment in such a hot alkali gas atmosphere, the endurance outstanding in a 
hot alkali gas atmosphere is required of the container, the jig, and the various members 
which put in processed material. 

[0003]The SiC sintered compact is excellent in the construction material characteristics, 
such as heat resistance, high temperature strength, thermal shock resistance, abrasion 
resistance, and corrosion resistance. 

Useful is carried out as various structural members of a high temperature service. 
Usually, although a SiC sintered compact uses a SiC powder as a raw material and it is 
manufactured by the method of fabricating and sintering, since covalent bond nature of SiC 
is strong, its degree of sintering is low, and it is difficult to obtain a precise sintered 
compact. Then, it impregnates with Si fused in the stoma of a SiC sintered compact, and is 
filled up, and the SiC-Si composite ceramics which attained high eburnation are used as 
the member of a high temperature service, for example, the jig for calcination, **, a crucible, 
a liner tube, etc. 

[0004]However, there is a fault that SiC-Si composite ceramics have the remarkable 
consumption by oxidation in the hot alkali gas atmosphere containing Na, K, Pb, Bi, etc., 
and endurance is low. Namely, although a surface layer converts SiC-Si composite 
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ceramics into Si0 2 and they function as an oxidation protective film under high- 
temperature-oxidation nature atmosphere, In a hot alkali gas atmosphere, the Si0 2 film 

generated to the surface layer will be in a molten state at a lower temperature, the 
permeability of oxygen gas becomes large, and oxidation resistance falls. Si0 2 of a molten 

state becomes foamy by CO gas and SiO gas emitted when SiC and Si oxidize, and 
oxidative consumption advances, foaming violently. 

[0005]Thus, when SiC-Si composite ceramics are used as members, such as a calcination 
container, a liner tube, a jig, etc. which heat-treat fluorescent paint, several kinds of 
electronic parts, etc., life time is short, and there is a problem which foamy output mixes in 
processed material and pollutes. Therefore, development of the ceramic material which can 
be stably used in a hot alkali gas atmosphere is demanded strongly. 
[0006] 

[Problem(s) to be Solved by the lnvention]ln order that this invention persons may develop 
the SiC-Si composite ceramics in alignment with such a demand, If it is the construction 
material presentation which blended Ca simple substance or Ca compounds with SiC-Si 
composite ceramics at a specific rate as a result of repeating research on many sides about 
a construction material ingredient and a presentation, It checked that endurance improved, 
even if processed at the elevated temperature which exceeds 1300 ** in the alkali gas 
atmosphere containing Na, K, Pb, Bi, etc. 

[0007]This invention is developed based on the above-mentioned knowledge, and in the 
bottom of the hot alkali gas atmosphere containing Na, K, Pb, Bi, etc., the purpose has little 
consumption by oxidation, and there is in providing the SiC-Si composite-ceramics material 
which demonstrates the outstanding endurance. 
[0008] 

[Means for Solving the Problem]SiC-Si composite-ceramics material by this invention for 
attaining the above-mentioned purpose, It is characterized [ constitutional ] by comprising a 
compound presentation which Ca simple substance or Ca compounds converted into a Ca 
element, and contained at a rate of 0.5 to 2.0 weight section in SiC-Si composite-ceramics 
100 weight section which consists of 75 to 85 % of the weight of SiC(s), and 25 to 15 % of 
the weight of Si. 
[0009] 

[Embodiment of the lnvention]As for the ceramics used as the base material of the SiC-Si 
composite-ceramics material of this invention, the composite ceramics in which Si consists 
of 25 to 15% of the weight of a presentation rate 75 to 85% of the weight in SiC are used. 
The stoma which remains if the creep resistance characteristic and abrasion resistance fall, 
and SiC exceeds 85 % of the weight and Si is less than 15 % of the weight, since there are 
many amounts of Si which carried out impregnating restoration when SiC exceeds less 
than 75 % of the weight and Si exceeds 25 % of the weight will increase, and a strength 
property and an oxidation-resistant fall will be caused. 
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[0010]This invention comprises the compound presentation which Ca simple substance or 
Ca compounds convert into a Ca element, and contain at a rate of 0.5 to 2.0 weight section 
to SiC-Si composite-ceramics 100 weight section of this presentation rate. If the loadings of 
Ca constituents convert into a Ca element and are less than 0.5 weight sections, It is 
because hot alkali gas and Ca constituents will react, a solid will deposit, it will mix in a 
processed material and contamination will be caused, when the endurance in the hot alkali 
gas atmosphere over 1300 ** is inferior and it exceeds 2.0 weight sections on the other 
hand. 

[0011]As mentioned above, SiC-Si composite ceramics, Since the oxidation protective film 
of Si0 2 generated in a hot alkali gas atmosphere will be in a molten state at low 

temperature more, the permeability of oxygen gas becomes large, Si0 2 of a molten state 

becomes foamy by CO gas and SiO gas emitted when SiC and Si oxidize, and oxidative 
consumption advances, foaming violently. 

[0012]ln this case, if Ca constituents exist, the viscosity of Si0 2 fused by a reaction with 

Si0 2 which is an oxidation protective film increases remarkably, and permeability of oxygen 

gas can be made very small. As a result, it is surmised that improvement in endurance is 
achieved. And in order to fully demonstrate a durable improved effect, Ca constituents need 
to consider it as the compound presentation which the value which converted Ca simple 
substance or Ca compounds into the Ca element contains at a rate of 0.5 to 2.0 weight 
section to SiC-Si ceramic 100 weight section. Ca constituents are because the viscosity of 
Si0 2 of a molten state cannot fully be increased by less than 0.5 weight sections as a Ca 

element reduced property. As a result, it is difficult to hold the permeability of oxygen gas 
low, and it becomes difficult to fully raise endurance. However, when Ca constituents 
exceed 2.0 weight sections as a Ca element reduced property, it is for a possibility of Ca 
constituents reacting to hot alkali gas, and a solid depositing, and mixing and polluting to a 
processed material to arise. 

[0013]The SiC-Si composite-ceramics material of this invention can be manufactured as 
follows, for example. Addition mixing of Ca simple substance powder or the powder of Ca 
compounds is carried out at a predetermined rate, powder mixture is thrown into 
underwater [ which added the dispersing agent etc. / an organic binder and if needed /, 
such as methyl cellulose and glycerin, ], agitation mixing is fully carried out to SiC powder, 
and a slurry is prepared. After fabricating the prepared slurry by proper molding means, 
such as casting and pressing, to desired shape, dry removal of the moisture is carried out 
and a SiC generation form is acquired. The SiC-Si composite-ceramics material of this 
invention is manufactured by calcinating, while carrying out time heating calcination suitably 
at the inside of inert atmospheres, such as argon gas, for example, the temperature of 
1800-2000 **, fusing Si powder and carrying out being osmosis impregnated into a raw 
Plastic solid, where this generation form is entirely wrapped with Si powder. 
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[0014]The powder of metal Ca is used as Ca simple substance powder, and powder, such 
as for example, CaF 2 , CaC 2> CaC0 3 , and CaSi 2> is used as powder of Ca compounds. As 

for these Ca simple substance powder and Ca-compounds powder, the value converted 
into the Ca element to SiC-Si composite ceramics is blended by the predetermined 
quantitative ratio which becomes comparatively. As for SiC powder, Ca simple substance 
or the powder of Ca compounds, and Si powder, it is preferred to use the powder which 
carried out grain refining. 
[0015] 

[Example]Hereafter, the example of this invention is concretely described as contrasted 
with a comparative example. 

[0016]CaF 2 powder (mean particle diameter of 1.5 micrometers) was blended with an 

example and comparative example SiC powder (mean particle diameter 3.0 micrometers) 
by a different quantitative ratio, methyl cellulose was used for the organic binder, dispersion 
mixing was carried out underwater, and the uniform slurry was prepared. It dried and the 
generation form was acquired, after fabricating this slurry in the shape of [ which gets 100 
mm in diameter, and 150 mm in height by casting ] ajar. It put into the firing furnace held at 
argon gas atmosphere where the acquired generation form is entirely wrapped with the 
powder of metal Si, and it held in temperature of 1900 ** for 2 hours, and heating 
calcination was carried out. Thus, the SiC-Si composite-ceramics material which comprises 
the compound presentation which contained the amount of Ca elements at a different rate 
was manufactured. 

[0017]ln order to examine the endurance in an alkali gas atmosphere about these SiC-Si 
composite-ceramics material, it put into the firing furnace by which adjustment maintenance 
was carried out at the gas atmosphere containing PbO of 3.0 capacity %, and heat-treated 
at the temperature of 1300 ** for 500 hours. The weight and flexural strength before and 
after this heat treatment were measured, and the endurance in the inside of an alkali gas 
atmosphere was compared. Visual observation estimated the surface state of the jar which 
gets after heat treatment in accordance with the following judging standard. 
O - Change is not accepted. 

** - The solid generated by a reaction with alkali gas exists, 
x - A lot of foamy sludges exist. 

[0018]Thus, the result of the obtained durability test was shown in Table 1 with the amount 
of Ca elements in SiC-Si composite-ceramics material, etc. 
[0019] 
[Table 1] 
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[0020]As opposed to the result of Table 1 to SiC-Si compound ceramic 100 weight section, 
The value converted into the amount of Ca elements the SiC-Si composite-ceramics 
material of this invention of Run.No.3 which made CaF 2 contain at a rate of 0.5 to 2.0 

weight section - 5, The temperature of 1300 ** has very few rates of a weight change at the 
time of heat-treating for 500 hours in the alkali gas atmosphere containing PbO of 3.0 
capacity %, and it turns out that change of the room temperature flexural strength before 
and behind heat treatment is also small. It becomes clear that abnormalities are not 
accepted but the surface state after heat treatment is also excellent in the endurance in an 
alkali gas atmosphere. On the other hand, when the amount of Ca elements heat-treats in 
an alkali gas atmosphere in little Run. No. 1 and 2, since there is much consumed quantity, 
the rate of a weight change is large, and the remarkable thing of the fall of the flexural 
strength accompanying heat treatment is clear. It is generated by a lot of foamy sludges by 
heat treatment. On the other hand, in Run. No. 6 with many amounts of Ca elements, it turns 
out that a solid generates in response to the time of heat treatment with alkali gas in Ca 
constituents. 
[0021] 

[Effect of the Invention] According to [ above passage ] the SiC-Si composite-ceramics 
material of this invention, the endurance outstanding under a hot alkali gas atmosphere can 
be given by considering it as the compound presentation made to contain at a rate of 0.5 to 
2.0 weight section by making Ca simple substance or Ca compounds into the amount of Ca 
elements. Therefore, it becomes possible to cover a long time and to use it stably as ** 
used when carrying out high temperature heat treatment of fluorescent paint, the electronic 
parts, etc. in the alkali gas atmosphere containing Na, K, Pb, Bi, etc., calcination 
containers, such as a crucible, or the liner tube and the various jigs for heating furnaces. 
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